Lymphocyte reconstitution following non-myeloablative hematopoietic stem cell transplantation follows two patterns depending on age and donor/recipient chimerism.
The effect of mixed chimerism on the pace of post-transplant immune reconstitution is unknown. Using flow cytometry, recall and neo-antigen vaccine responses, and T cell receptor recombination excision circle (TREC) quantification, we evaluated phenotypic and functional characteristics of T and B cells in nine patients following non-myeloablative, HLA-identical peripheral blood stem cell transplantation for chronic granulomatous disease. Engraftment of T cell, B cell, and myeloid lineages proceeded at similar paces within each patient, but engraftment kinetics segregated patients into two groups: adults, who became full donor T cell chimeras before 6 months (rapid engrafters) and children, who became full donor T cell chimeras after 6 months or not at all (slow engrafters). Quantitative B cell recovery was achieved by 6 weeks after transplantation in children, but was delayed until 1 year in adults. Early quantitative B cell recovery was not accompanied by an early humoral immune response to tetanus toxoid (TT). Emergence of TT-specific T cell responses coincided with naive T cell reconstitution, as measured by CD4/CD45RA T cell recovery and TREC quantification. These data suggest that immune reconstitution occurs faster in pediatric patients who have prolonged mixed hematopoietic chimerism compared to adults, who have rapid donor stem cell engraftment.